CC chemokine receptor 7 and 9 double-deficient hematopoietic progenitors are severely impaired in seeding the adult thymus.
T-cell development depends on recruitment of bone marrow-derived precursor cells to the thymus via a multistep adhesion cascade involving the chemokine receptor CCR9. However, CCR9 deficiency does not result in complete abrogation of progenitor entry into the adult thymus. Therefore, we tested the hypothesis that additional chemokine/chemokine receptor systems might play a role in this process. To this end, we generated mice deficient in both CCR9 and CCR7. Deficiency in both chemokine receptors resulted in severely reduced numbers of early T-cell progenitors and in near-complete abrogation of thymus reconstitution. Progenitors in bone marrow and peripheral blood remained largely unaffected in CCR7(-/-)CCR9(-/-) mice, and direct intrathymic transfer of precursors from CCR7(-/-)CCR9(-/-) mice as well as single-mutant mice showed that intrathymic differentiation of these precursors remained functional. Thus, our data reveal a previously unrecognized role of CCR7 in progenitor seeding of the adult thymus, which is largely masked by compensatory effects of CCR9 signals. In turn, CCR7 signals can partially compensate for CCR9 signals, thus explaining the rather mild phenotype of CCR9(-/-) mice with respect to progenitor seeding.